USDA-Natural Resources Conservation Service Connecticut

Practice: 396 - Aquatic Organism Passage
Scenario: #1 - Concrete Dam Removal

Scenario Description:
Full or partial removal of a concrete dam to restore aquatic organism passage, improve water quality, and promote functional river ecology
and geomorphology. The extent of removal (full or partial) is determined through consultations with the dam owner in consideration of
prevailing regulations and site historical status. Adjacent floodplain surfaces above and below the target dam are considered in the
planning process to account for shifts in streamflow and geomorphic regime. Resulting channel dimensions and profile are determined on
a site-specific basis to reflect--to the fullest extent possible--pre-dam conditions.

Pre-removal sediment assays are completed to determine the toxicity of sediment stored behind the dam. Planning for the reclamation
and management of stored sediments is completed according to geomorphic conditions, prevailing regulations, and the results of sediment
toxicity investigations. Removal is done with an assortment of equipment, including tracked excavators outfitted with hydraulic chisels,
hammers and/or buckets with "thumbs", bull dozers, skid steers, cranes, front-end loaders, and dump trucks. Alternative demolition
techniques may include the use of high explosives, diamond-chain, or similar circular saws to remove the dam in a piecewise manner.
Removed materials are trucked away and disposed or recycled off-site. Disturbed areas are revegetated using Critical Area Planting (342).
Scenario does not include additional measures needed in the active channel and floodplain to account for post-removal changes to stream
plan, pattern, or profile, or reclamation of any former impounded areas. Additional structural measures may be necessary to address
constructed features associated with the removed dam including canals, raceways, adjacent spillways, navigation locks, access and
maintenance roads, or similar civil works.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature.

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (584) Channel Bed
Stabilization, (580) Streambank and Shoreline Protection, (587) Structure for Water Control

Before Situation:

A channel-spanning concrete dam no longer has functional use, may be failing, or creates a hazard to downstream capital infrastructure or
communities. The dam blocks upstream aquatic organism migration, and downstream migrants may be diverted into hydraulic structures
that increase mortality or result in migration delays or dead-ends. The dam disrupts the downstream cycling and transport of sediment,
woody material and nutrients. The pool created by the dam may impair water quality by increasing temperatures, capturing fine sediment--
sometimes laden with heavy metals or other pollutants--later mobilized by high flow events, and creating slackwater habitat for invasive
aquatic vegetation. Non-native or exotic fish species inhabit the pool and predate upon and/or displace native fish.

After Situation:

The existing dam is removed and reach geometry and slope are restored to pre-dam conditions to the fullest extent practicable. Aquatic
organism passage and river ecology and geomorphic conditions are restored to pre-dam conditions to the fullest extent practicable.
Resource Concerns are addressed within the context of the site.

Scenario Feature Measure: Cubic Yards of concrete in dam and abutments (if present)
Scenario Unit: Cubic Yard

Scenario Typical Size: 250

Scenario Cost: $136,709.35 Scenario Cost/Unit: $546.84

Cost Details (by category): Price

Component Name ID Component Description Unit ($/unit) Quantity Cost

Equipment/installation

Clearing and Grubbing 40|Clearing and Grubbing, includes materials, equipment and |Acre $316.37 1.5 $474.56
labor

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 320 $62,668.80

range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.
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Equipment/installation

Connecticut

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 160 $7,092.80
Equipment and power unit costs. Labor not included.

Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot $232.61 50 $11,630.50

& dewatering

Truck, dump, 18 CY 1400|Dump truck for moving bulk material. Typically capacity is |Hour $124.54 40 $4,981.60
25 ton or 18 cubic yards. Includes equipment only.

Hauling, bulk, highway truck 1615|Hauling of bulk earthfill, rockfill, waste or debris. One-way |Cubic $0.33 6100 $2,013.00
travel distance using fully loaded highway dump trucks Yard Mile
(typically 16 CY or 20 TN capacity). Includes equipment
and labor for truck only. Does not include cost for loading
truck.

Labor

Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 80 $3,265.60
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 160 $6,318.40
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 160 $3,916.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.

Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 520 $17,518.80
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

Materials

Rock Riprap, graded, angular, 1200|Graded Rock Riprap for all gradation ranges. Includes Ton $33.47 450 $15,061.50

material and shipping materials and delivery only.

Mobilization

Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 3 $1,504.35
pounds or loads requiring over width or over length
permits.

Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 1 $262.64

equipment

14,000 and 30,000 pounds.

396 - Aquatic Organism Passage (Concrete Dam Removal) - Page 2 of 2

FY2015 - Compiled 10/27/2014




USDA-Natural Resources Conservation Service Connecticut

Practice: 396 - Aquatic Organism Passage
Scenario: #2 - Earthen Dam Removal

Scenario Description:
Full removal of an earthen dam to restore aquatic organism passage, improve water quality, and promote functional river ecology and
geomorphology. The removal extent is determined through consultations with the dam owner in consideration of prevailing regulations
and site historical status. Adjacent floodplain surfaces above and below the target dam are considered in the planning process to account
for shifts in streamflow and geomorphic regime. Resulting channel dimensions and profile are determined on a site-specific basis to reflect,
to the fullest extent possible, pre-dam conditions.

Pre-removal sediment assays are be completed as necessary to determine the toxicity of sediment stored behind the dam. Planning for the
reclamation and management of stored sediments is completed according to geomorphic conditions, prevailing regulations, and the results
of sediment toxicity investigations. Removal is done with an assortment of equipment, including tracked excavators outfitted with
hydraulic chisels, hammers and/or buckets with "thumbs", bull dozers, skid steers, cranes, front-end loaders, and dump trucks. Removed
materials are trucked away and disposed or recycled off-site, unless native streambed material found in the embankment can be used in
site reclamation. Disturbed areas are revegetated using Critical Area Planting (342). Scenario does not include additional measures needed
in the active channel and floodplain to account for post-removal changes to stream plan, pattern, or profile, or reclamation of any former
impounded areas. Additional structural measures may be necessary to address constructed features associated with the removed dam
including head gates, canals, raceways, access and maintenance roads, or similar civil works.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature.

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (584) Channel Bed
Stabilization, (580) Streambank and Shoreline Protection, (587) Structure for Water Control

Before Situation:

A channel-spanning earthen dam no longer has functional use, may be failing, or creates a hazard to downstream capital infrastructure or
communities. The dam blocks upstream aquatic organism migration, and downstream migrants may be diverted into hydraulic structures
that increase mortality or result in migration delays or dead-ends. The dam disrupts the downstream cycling and transport of sediment,
woody material and nutrients. The pool created by the dam may impair water quality by increasing temperatures, capturing fine sediment--
sometimes laden with heavy metals or other pollutants--later mobilized by high flow events, and creating slackwater habitat for invasive
aquatic vegetation. Non-native or exotic fish species inhabit the pool and predate upon and/or displace native fish.

After Situation:

The existing dam is removed and reach geometry and slope are restored to pre-dam conditions to the fullest extent practicable. Aquatic
organism passage and river ecology and geomorphic conditions are restored to pre-dam conditions to the fullest extent practicable.
Resource Concerns are addressed within the context of the site.

Scenario Feature Measure: Cubic Yards of earthen embankment
Scenario Unit: Cubic Yard

Scenario Typical Size: 500

Scenario Cost: $82,350.69 Scenario Cost/Unit: $164.70

Cost Details (by category): Price

Component Name ID Component Description Unit ($/unit) Quantity Cost

Equipment/installation

Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot |$232.61 50 $11,630.50

& dewatering

Dozer, 140 HP 927|Track mounted Dozer with horsepower range of 125 to Hour $127.70 40 $5,108.00
160. Equipment and power unit costs. Labor not included.

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 100 $19,584.00
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.
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Equipment/installation

Connecticut

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 100 $4,433.00
Equipment and power unit costs. Labor not included.
Clearing and Grubbing 40|Clearing and Grubbing, includes materials, equipment and |Acre $316.37 3 $949.11
labor
Hauling, bulk, highway truck 1615|Hauling of bulk earthfill, rockfill, waste or debris. One-way |Cubic $0.33 8600 $2,838.00
travel distance using fully loaded highway dump trucks Yard Mile
(typically 16 CY or 20 TN capacity). Includes equipment
and labor for truck only. Does not include cost for loading
truck.
Truck, dump, 18 CY 1400 Dump truck for moving bulk material. Typically capacity is |Hour $124.54 40 $4,981.60
25 ton or 18 cubic yards. Includes equipment only.
Labor
Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 80 $3,265.60
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.
Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 280 $9,433.20
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.
General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 80 $1,958.40
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.
Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 40 $1,579.60
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.
Materials
Rock Riprap, graded, angular, 1200|Graded Rock Riprap for all gradation ranges. Includes Ton $33.47 450 $15,061.50
material and shipping materials and delivery only.
Mobilization
Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 2 $1,002.90
pounds or loads requiring over width or over length
permits.
Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 2 $525.28

equipment

14,000 and 30,000 pounds.
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USDA-Natural Resources Conservation Service Connecticut

Practice: 396 - Aquatic Organism Passage
Scenario: #3 - Blockage Removal

Scenario Description:
Removal of passage barriers, including small relict earthen diversions (e.g., splash dams), failing or undersized culverts, and sediment or
large woody material (>10cm diameter and 2m length) from mass wasting or major flood events. Instream material associated with the
previously mentioned circumstances or structures prevents aquatic organism passage by the creation of channel-spanning blockages, or
areas of shallow depth, high velocities, or extensive changes in water surface elevation. In addition, these features may encourage abrupt
channel changes that endanger adjacent capital infrastructure or transportation corridors. Excessive streambank erosion by flows
deflected around or impounded behind these features may impair water quality by introducing fine sediment out of phase with the natural
hydrograph and the life history requirements of native aquatic species.

Removal is done with an assortment of equipment, including tracked excavators outfitted with buckets with "thumbs", bull dozers, skid
steers, front-end loaders, and dump trucks. The channel and adjacent floodplain are restored to pre-blockage conditions to the fullest
extent practicable. Removed materials are trucked away and disposed or recycled off-site, unless native streambed material found in the
blockage can be used in site reclamation. Large woody material, if present, is used for instream reclamation, replaced in the channel
downstream of the blockage, or trucked offsite for disposal or stockpiling for future projects. Disturbed areas are revegetated using Critical
Area Planting (342). Scenario does not include additional measures needed in the active channel and floodplain.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature; SOIL EROSION— Excessive bank
erosion from streams shorelines or water conveyance channels

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (342) Critical Area Planting, (382) Fence, (390) Riparian Herbaceous
Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment; (643) Restoration and Management of Rare and Declining Habitats.

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (584) Channel Bed
Stabilization, (580) Streambank and Shoreline Protection

Before Situation:
An instream feature spanning the active channel creates hydraulic conditions that exceed the swimming or crawling abilities of native
aquatic organisms. Event-driven mass wasting or instream deposits of coarse sediment create channel blockages or areas of shallow, fast-
moving water. An instream plug of material transported to the site by flood flows or delivered to the channel from a hillslope failure not
only blocks passage, but may deflect the stream toward a new course than endangers adjacent capital infrastructure or transportation
corridors. Elevated risks associated with eventual over-topping or failure of the blockage to downstream features or communities are
imminent in the event of a blockage that forms a temporary dam. Accelerated instream or lateral channel erosion may introduce fine
sediment that impairs water quality.

After Situation:

The instream barrier is removed by a combination of methods and equipment and the channel and affected floodplain are restored to pre-
blockage conditions to the fullest extent practicable. Resource Concerns are addressed within the context of the site.

Scenario Feature Measure: Cubic Yards of mineral sediment, fill or large woody material
Scenario Unit: Cubic Yard

Scenario Typical Size: 200

Scenario Cost: $26,340.23 Scenario Cost/Unit: $131.70
Cost Details (by category): Price
Component Name ID Component Description Unit ($/unit) Quantity Cost

Equipment/installation

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 40 $7,833.60
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 40 $1,773.20
Equipment and power unit costs. Labor not included.
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Equipment/installation

Connecticut

Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot |$232.61 10 $2,326.10

& dewatering

Truck, dump, 18 CY 1400|Dump truck for moving bulk material. Typically capacity is |Hour $124.54 20 $2,490.80
25 ton or 18 cubic yards. Includes equipment only.

Hauling, bulk, highway truck 1615|Hauling of bulk earthfill, rockfill, waste or debris. One-way |Cubic $0.33 2000 $660.00
travel distance using fully loaded highway dump trucks Yard Mile
(typically 16 CY or 20 TN capacity). Includes equipment
and labor for truck only. Does not include cost for loading
truck.

Backhoe, 80 HP 926/Wheel mounted backhoe excavator with horsepower range |Hour $57.52 40 $2,300.80
of 60 to 90. Equipment and power unit costs. Labor not
included.

Labor

Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters,  |Hour $39.49 40 $1,579.60
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 140 $4,716.60
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 40 $1,632.80
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

Mobilization

Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 2 $525.28

equipment 14,000 and 30,000 pounds.

Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 1 $501.45

pounds or loads requiring over width or over length
permits.
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USDA-Natural Resources Conservation Service Connecticut

Practice: 396 - Aquatic Organism Passage
Scenario: #4 - Nature-Like Fishway

Scenario Description:

Nature-like fishways, also known as roughened channels, rock ramps, or bypass channels, are constructed features that provide passage
around an instream barrier or in place of a removed barrier. Fishway design is based on simulating or mimicking adjacent stream
characteristics, using natural materials, and providing suitable passage conditions over a range of flows for a wide variety of fish species
and other aquatic organisms. Nature-like fishways provide enhanced passage conditions compared to concrete or aluminum (Alaskan
Steeppass) ladders, and are not as susceptible to debris-related operational issues. When used to bypass an instream barrier, they require
a larger footprint than instream structures, and may also require control structures to regulate flow through the fishway or address
tailwater fluctuations affecting the fishway entrance (downstream end).

Fishway design includes an assessment of adjacent stream characteristics, including channel geometry, slope, sediment texture and
composition, and major geomorphic units that govern channel plan, pattern and profile. In the case of a fishway that bypasses an instream
barrier, the design is tailored to these elements, the elevation required to ascend the barrier, and the known range of flow variation or
operations. For fishways constructed in the place of a removed barrier, the design may be a hybrid approach that meets the same criteria,
although in a smaller instream footprint.

Nature-like fishways are constructed with an assortment of equipment used for excavation, placing material, and delivering and removing
material. Construction elements generally include an assortment of rock used to create riffles, cascades, or riffle-pool sequences with
between 6 to 12 inches of water surface elevation drop between adjacent structures. Large woody material is used to create channel
structural elements in some settings, when available and where approved by oversight agencies. Removed materials are trucked away and
disposed or recycled off-site, unless excavated native streambed material can be used in fishway construction. Large woody material or
removed trees, if present, are used for fishway construction trucked offsite for disposal, or trucked offsite for stockpiling for future
projects. Disturbed areas are revegetated using Critical Area Planting (342) and access control and signage are provided. Scenario does not
include additional measures needed in the active channel and floodplain or at an existing dam necessary to control flow associated with
nature-like fishway.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature; EROSION- Excessive bank
erosion from streams shorelines or water conveyance channels

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (582) Open Channel,
(584) Channel Bed Stabilization, (580) Streambank and Shoreline Protection, (587) Structure for Water Control
Before Situation:

An instream barrier prevents upstream migration of native aquatic organisms and no support exists for removal. Similarly, an instream
barrier is removed, and interested parties require maintenance of an upstream pool or pond. The subject stream contains a number of
migrating aquatic organisms ranging in size from small to large with a range of propulsion abilities--weak to strong swimmers and animals
that crawl along the bottom. In either case--barrier removal or bypassing an existing barrier--local sentiment to preserve existing or natural
conditions and the desire to provide passage for a range of aquatic organisms indicate the use of a nature-like fishway. Adequate space for
a bypass channel is available, and adjacent landowners approve.

After Situation:

A nature-like fishway is constructed in place of a removed barrier or around an existing barrier. The fishway is designed to mimic the
adjacent natural stream, and is constructed of rock and/or large woody material that provides quality passage conditions for a number of
species and geomorphic stability over a range of flows. Resource Concerns are addressed within the context of the site.

Scenario Feature Measure: Length of Fishway

Scenario Unit: Linear Foot

Scenario Typical Size: 2,000

Scenario Cost: $282,080.14 Scenario Cost/Unit: $141.04
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Cost Details (by category):

Connecticut

Price

Component Name ID Component Description Unit ($/unit) Quantity Cost

Equipment/installation

Clearing and Grubbing 40|Clearing and Grubbing, includes materials, equipment and |Acre $316.37 3 $949.11
labor

Geotextile, woven 42|Woven Geotextile Fabric. Includes materials, equipment  |Square [$2.51 12000 |$30,120.00
and labor Yard

Backhoe, 80 HP 926/Wheel mounted backhoe excavator with horsepower range |Hour $57.52 160 $9,203.20
of 60 to 90. Equipment and power unit costs. Labor not
included.

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 160 $31,334.40
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 200 $8,866.00
Equipment and power unit costs. Labor not included.

Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot $232.61 25 $5,815.25

& dewatering

Truck, dump, 18 CY 1400 Dump truck for moving bulk material. Typically capacity is |Hour $124.54 40 $4,981.60
25 ton or 18 cubic yards. Includes equipment only.

Labor

General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 240 $5,875.20
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.

Specialist Labor 235|Labor requiring a specialized skill set: Includes Hour $101.60 480 $48,768.00
Agronomists, Foresters, Biologists, etc. to provide
additional technical information during the planning and
implementation of the practice. Does not include NRCS or
TSP services.

Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 120 $4,898.40
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 160 $6,318.40
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 560 $18,866.40
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

Materials

Boulder 1761|Rock boulders (approximately 5 ft dia. 6.67 Tons) Inlcudes |Ton $34.32 1300 $44,616.00
materials and delivery (up to 100 miles) only.

Aggregate, river rock 1834|Well graded, rounded mineral substrates derived from Ton $29.97 2000 $59,940.00
local riverine settings. Includes materials and local delivery

Mobilization

Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 2 $525.28

equipment 14,000 and 30,000 pounds.

Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 2 $1,002.90
pounds or loads requiring over width or over length
permits.

396 - Aquatic Organism Passage (Nature-Like Fishway) - Page 1 of 1

FY2015 - Compiled 10/27/2014




USDA-Natural Resources Conservation Service Connecticut

Practice: 396 - Aquatic Organism Passage
Scenario: #5 - CMP Culvert

Scenario Description:

A corrugated metal (galvanized steel or aluminum) pipe culvert (CMP) of any shape (round, elliptical, or squash) used at a road-stream
crossing to provide aquatic organism passage (AOP) and promote stream ecological and geomorphic function. CMPs used for AOP are sized
according to geomorphic analyses, not just an estimate of runoff and streamflow at the site from the contributing watershed. In addition,
CMPs used for AOP are filled with a mixture of rock and gravel sized to emulate site stream conditions and geomorphic units in the
channel. The simulated streambed material is continuous throughout the culvert barrel, and blended with the intact streambed at the
culvert inlet and outlet. The first estimate of culvert size--diameter or span--is obtained by analyzing bankfull channel width on a reach of
stream not affected by an existing road crossing or other conditions that alter self-formed conditions. In the case of a culvert replacement,
bankfull investigations are begun at least 10-20 estimated bankfull channel widths above the existing stream crossing. Culvert diameter or
span is then increased according to channel bed composition and texture, bank characteristics, channel alignment at the crossing section,
and other parameters that may affect channel dynamics and stability.

Once the CMP diameter or span is determined, culvert length will be determined by roadway geometry and loading requirements, and site
stream conditions. Concrete headwalls and/or wingwalls may be necessary in shorter installations and/or where fill/roadway cover is
limited or the stream alignment is not perpendicular to the road axis. Culvert wall thickness and corrugations are determined by road
loading requirements. Stream geomorphic characteristics, including the reach longitudinal profile, channel cross-sectional shape, substrate
composition and arrangement, and bank shape and composition are determined.

CMPs are installed with an assortment of equipment used for excavation, placing material, and delivering and removing material.
Construction elements generally include an assortment of rock used to create riffles, cascades, or riffle-pool sequences with between 6 to
12 inches of water surface elevation drop between adjacent structures. Stream dewatering and diversion around the work site is often
required, and temporary road closure or re-routing may also be required. . Channel bed material within the culvert barrel varies according
to prevailing stream characteristics at the crossing site. The culvert is placed within the roadway on a subexcavated compacted bed, set at
a slope that matches the design longitudinal profile, and backfilled with a bed mixture that mimics adjacent stream characteristics with
special attention to channel pattern. Backfill depths are typically at least 20% of the culvert diameter or rise, but may deviate based on the
shape of the culvert used, channel dimensions, substrate size, and the site longitudinal profile. Special equipment such as motorized
wheelbarrows may be necessary to backfill smaller CMPs. Once the simulated streambed in the culvert barrel is complete, the roadway is
replaced and any necessary armoring and revegetating material is placed at the culvert inlet and outlet where it intersects the road fill
prism. Other actions include construction staking and signage, soil erosion and pollution control, removal and disposal of the old culvert,
and topsoil conservation for site reclamation. Disturbed areas are revegetated using Critical Area Platnting (342). Scenario does not
include additional measures needed to address channel incision, bank stability, and other factors associated with the presence of the
stream crossing.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature; SOIL EROSION— Excessive bank
erosion from streams shorelines or water conveyance channels

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (342) Critical Area Planting, (382) Fence, (390) Riparian Herbaceous
Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment;

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (584) Channel Bed
Stabilization, (580) Streambank and Shoreline Protection

Before Situation:

An existing undersized culvert as contributed to general bed and bank scour downstream of a road crossing, and may have contributed to
the deposition of a wedge of sediment upstream of the road crossing. The road may be overtopped by high flows, resulting in outright
failure, landowner accessibility problems, access by and to emergency services, and hamper post-flood recovery efforts. An upstream
impoundment created by the undersized culvert has contributed to water quality problems including high water temperatures and the
deposition and later mobilization of polluted fine sediment. Native aquatic organisms are unable to pass through the road crossing
because the culvert outlet is perched above the downstream pool, and high velocities are not negotiable by animals that are able to leap
into the culvert barrel.

After Situation:
The undersized culvert is replaced with a CMP sized, placed, and backfilled with material determined by geomorphic analyses performed in
a reference reach upstream of the crossing location. Geomorphic and ecological functions are preserved through the crossing site,
enhancing AOP, water quality, and culvert longevity. In addition, because the culvert is sized to promote the transport of streamflow and
the materials it carries, it requires decreased maintenance activities over time. Landowners are able to access their holdings across a range
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of flows, and are able to seek and receive emergency and post-flood recovery services. Resource Concerns are addressed within the
context of the site.

Scenario Feature Measure: CMP
Scenario Unit: Linear Foot

Scenario Typical Size: 40

Scenario Cost: $35,234.49 Scenario Cost/Unit: $880.86

Cost Details (by category): Price

Component Name ID Component Description Unit ($/unit) Quantity Cost

Equipment/installation

Geotextile, woven 42|Woven Geotextile Fabric. Includes materials, equipment  |Square [$2.51 100 $251.00
and labor Yard

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 40 $7,833.60

range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 40 $1,773.20
Equipment and power unit costs. Labor not included.

Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot $232.61 25 $5,815.25

& dewatering

Truck, dump, 18 CY 1400|Dump truck for moving bulk material. Typically capacity is |Hour $124.54 40 $4,981.60
25 ton or 18 cubic yards. Includes equipment only.

Labor

Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 40 $1,579.60
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 40 $1,632.80

Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 40 $979.20
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.

Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 120 $4,042.80
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

Materials

Pipe, CMP, 96", 14 Gauge 1835|96" Corrugated Metal Pipe, Galvanized, Uncoated, 14 gage. |Foot $83.34 40 $3,333.60
Material cost only.

Aggregate, river rock 1834|\Well graded, rounded mineral substrates derived from Ton $29.97 75 $2,247.75
local riverine settings. Includes materials and local delivery

Mobilization

Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 1 $262.64

equipment 14,000 and 30,000 pounds.

Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 1 $501.45
pounds or loads requiring over width or over length
permits.
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Practice: 396 - Aquatic Organism Passage
Scenario: #6 - Stream Simulation Culvert with Headwalls

Scenario Description:
A multi-plate galvanized steel or aluminum culvert (arch or box) used at a road-stream crossing to provide aquatic organism passage (AOP)
and promote stream ecological and geomorphic function. They commonly attach to preformed reinforced or poured-in-place concrete
footings. Bottomless culverts used for AOP are sized according to geomorphic analyses, not just an estimate of runoff and streamflow at
the site from the contributing watershed. In addition, bottomless culverts used for AOP are filled with a mixture of rock and gravel sized to
emulate site stream conditions and geomorphic units in the channel. The simulated streambed material is continuous throughout the
culvert barrel, and blended with the intact streambed at the culvert inlet and outlet. The first estimate of culvert span is obtained by
analyzing bankfull channel width on a reach of stream not affected by an existing road crossing or other conditions that alter self-formed
conditions. In the case of a culvert replacement, bankfull investigations are begun at least 10-20 estimated bankfull channel widths above
the existing stream crossing. Culvert span is then increased according to channel bed composition and texture, bank characteristics,
channel alignment at the crossing section, and other parameters that may affect channel dynamics and stability.

Once the culvert span is determined, culvert length will be dictated by roadway geometry and loading requirements, and site stream
conditions. Concrete headwalls and/or wingwalls may be necessary in shorter installations and/or where fill/roadway cover is limited or
the stream alignment is not perpendicular to the road axis. Culvert wall thickness and footing requirements are determined by road
loading requirements and site geotechnical investigations. Generally, the preferred footing is a T-design with a spread footing with stem
wall. Connecting the culvert leg to the footing can be done by welding, grouting, or bolting. Stream geomorphic characteristics, including
the reach longitudinal profile, channel cross-sectional shape, substrate composition and arrangement, and bank shape and composition are
determined.

Bottomless arch or box culverts are commonly delivered in sections and bolted together in the field. Smaller arches can be delivered in one
piece. They are installed with an assortment of equipment used for excavation, placing material, and delivering and removing material.
Construction elements generally include an assortment of rock used to create riffles, cascades, or riffle-pool sequences with between 6 to
12 inches of water surface elevation drop between adjacent structures. Stream dewatering and diversion around the work site is often
required, and temporary road closure or re-routing may also be required. Channel bed material within the culvert barrel varies according
to prevailing stream characteristics at the crossing site. Footings are placed or poured, and the new streambed is set at a slope that
matches the design longitudinal profile, and backfilled with a bed mixture that mimics adjacent stream characteristics with special attention
to channel pattern. Once the simulated streambed between the footings is complete, the culvert sections are assembled and attached to
the footings. Larger rock may be placed along the footing/culvert stemwall to protect the connection from damage by transported
bedload. The roadway is replaced and any necessary armoring and revegetating material is placed at the culvert inlet and outlet where it
intersects the road fill prism. Other actions include construction staking and signage, soil erosion and pollution control, removal and
disposal of the old culvert, and topsoil conservation for site reclamation. Disturbed areas are revegetated using Critcal Area Planting (342).
Scenario does not include additional measures needed to address channel incision, bank stability, and other factors associated with the
presence of the stream crossing. Scenario does not include concrete for head or wingwalls.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature; SOIL EROSION- Excessive bank
erosion from streams shorelines or water conveyance channels

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (342) Critical Area Planting, (382) Fence, (390) Riparian Herbaceous
Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment;

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (584) Channel Bed
Stabilization, (580) Streambank and Shoreline Protection

Before Situation:

An existing undersized culvert has contributed to general bed and bank scour downstream of a road crossing, and may have contributed to
the deposition of a wedge of sediment upstream of the road crossing. The road may be overtopped by high flows, resulting in outright
failure, landowner accessibility problems, access by and to emergency services, and hamper post-flood recovery efforts. An upstream
impoundment created by the undersized culvert has contributed to water quality problems including high water temperatures and the
deposition and later mobilization of polluted fine sediment. Native aquatic organisms are unable to pass through the road crossing
because the culvert outlet is perched above the downstream pool, and high velocities are not negotiable by animals that are able to leap
into the culvert barrel.

After Situation:
The undersized culvert is replaced with a bottomless arch or box culvert sized, placed, and backfilled with material determined by
geomorphic analyses performed in a reference reach upstream of the crossing location. Aluminum headwalls are included with the
396 - Aquatic Organism Passage (Stream Simulation Culvert with Headwalls) - Page 1 of 1
FY2015 - Compiled 10/27/2014



USDA-Natural Resources Conservation Service

Connecticut

installation which allows for a shorter installation length. Geomorphic and ecological functions are preserved through the crossing site,
enhancing AOP, water quality, and culvert longevity. In addition, because the culvert is sized to promote the transport of streamflow and
the materials it carries, it requires decreased maintenance activities over time. Landowners are able to access their holdings across a range
of flows, and are able to seek and receive emergency and post-flood recovery services. Resource Concerns are addressed within the

context of the site.

Scenario Feature Measure:

Scenario Unit:

Length of Multi-plate arch or box

Linear Foot

Scenario Typical Size: 20

Scenario Cost: $51,710.64 Scenario Cost/Unit: $2,585.53

Cost Details (by category): Price

Component Name ID Component Description Unit ($/unit) Quantity Cost

Equipment/installation

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 60 $11,750.40
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Truck, dump, 18 CY 1400|Dump truck for moving bulk material. Typically capacity is |Hour $124.54 40 $4,981.60
25 ton or 18 cubic yards. Includes equipment only.

Geotextile, woven 42|Woven Geotextile Fabric. Includes materials, equipment  |Square  |$2.51 100 $251.00
and labor Yard

Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot |$232.61 25 $5,815.25

& dewatering

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 40 $1,773.20
Equipment and power unit costs. Labor not included.

Labor

Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 40 $1,632.80
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 140 $4,716.60
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 60 $1,468.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.

Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 40 $1,579.60
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

Materials

Culvert, Multi-Plate arch 1979|Multi-plate arch culvert, typically 7 Gauge corrugated Pound $1.40 8000 $11,200.00
plate. Includes metal arch materials only, does not include
footings.

Footing, concrete, precast 1836/|Precast spread footing with stemwall, T-shaped, with Foot $56.33 40 $2,253.20
channel built to accept arched culvert leg. Includes
materials only.

Geocell, 6" 1842|6-inch thick cellular confinement system, three- Square |$37.20 45 $1,674.00
dimensional, expandable panels made from high-density  |Yard
polyethylene (HDPE), polyester or another polymer
material. Includes materials, labor and equipment for the
geocell only, does not include backfill.

Aggregate, river rock 1834|Well graded, rounded mineral substrates derived from Ton $29.97 45 $1,348.65
local riverine settings. Includes materials and local delivery

Mobilization

Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 2 $1,002.90
pounds or loads requiring over width or over length
permits.

Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 1 $262.64

equipment 14,000 and 30,000 pounds.
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Practice: 396 - Aquatic Organism Passage
Scenario: #7 - Stream Simulation Culvert without Headwalls

Scenario Description:
A multi-plate galvanized steel or aluminum culvert (arch or box) used at a road-stream crossing to provide aquatic organism passage (AOP)
and promote stream ecological and geomorphic function. They commonly attach to preformed reinforced or poured-in-place concrete
footings. Bottomless culverts used for AOP are sized according to geomorphic analyses, not just an estimate of runoff and streamflow at
the site from the contributing watershed. In addition, bottomless culverts used for AOP are filled with a mixture of rock and gravel sized to
emulate site stream conditions and geomorphic units in the channel. The simulated streambed material is continuous throughout the
culvert barrel, and blended with the intact streambed at the culvert inlet and outlet. The first estimate of culvert span is obtained by
analyzing bankfull channel width on a reach of stream not affected by an existing road crossing or other conditions that alter self-formed
conditions. In the case of a culvert replacement, bankfull investigations are begun at least 10-20 estimated bankfull channel widths above
the existing stream crossing. Culvert span is then increased according to channel bed composition and texture, bank characteristics,
channel alignment at the crossing section, and other parameters that may affect channel dynamics and stability.

Once the culvert span is determined, culvert length will be dictated by roadway geometry and loading requirements, and site stream
conditions. Concrete headwalls and/or wingwalls are not included in this scenario. Culvert wall thickness and footing requirements are
determined by road loading requirements and site geotechnical investigations. Generally, the preferred footing is a T-design with a spread
footing with stem wall. Connecting the culvert leg to the footing can be done by welding, grouting, or bolting. Stream geomorphic
characteristics, including the reach longitudinal profile, channel cross-sectional shape, substrate composition and arrangement, and bank
shape and composition are determined.

Bottomless arch or box culverts are commonly delivered in sections and bolted together in the field. Smaller arches can be delivered in one
piece. They are installed with an assortment of equipment used for excavation, placing material, and delivering and removing material.
Construction elements generally include an assortment of rock used to create riffles, cascades, or riffle-pool sequences with between 6 to
12 inches of water surface elevation drop between adjacent structures. Stream dewatering and diversion around the work site is often
required, and temporary road closure or re-routing may also be required. Channel bed material within the culvert barrel varies according
to prevailing stream characteristics at the crossing site. Footings are placed or poured, and the new streambed is set at a slope that
matches the design longitudinal profile, and backfilled with a bed mixture that mimics adjacent stream characteristics with special attention
to channel pattern. Once the simulated streambed between the footings is complete, the culvert sections are assembled and attached to
the footings. Larger rock may be placed along the footing/culvert stemwall to protect the connection from damage by transported
bedload. The roadway is replaced and any necessary armoring and revegetating material is placed at the culvert inlet and outlet where it
intersects the road fill prism. Other actions include construction staking and signage, soil erosion and pollution control, removal and
disposal of the old culvert, and topsoil conservation for site reclamation. Disturbed areas are revegetated using Critcal Area Planting (342).
Scenario does not include additional measures needed to address channel incision, bank stability, and other factors associated with the
presence of the stream crossing. Scenario does not include concrete for head or wingwalls.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature; SOIL EROSION— Excessive bank
erosion from streams shorelines or water conveyance channels

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (342) Critical Area Planting, (382) Fence, (390) Riparian Herbaceous
Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment;

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (584) Channel Bed
Stabilization, (580) Streambank and Shoreline Protection

Before Situation:

An existing undersized culvert has contributed to general bed and bank scour downstream of a road crossing, and may have contributed to
the deposition of a wedge of sediment upstream of the road crossing. The road may be overtopped by high flows, resulting in outright
failure, landowner accessibility problems, access by and to emergency services, and hamper post-flood recovery efforts. An upstream
impoundment created by the undersized culvert has contributed to water quality problems including high water temperatures and the
deposition and later mobilization of polluted fine sediment. Native aquatic organisms are unable to pass through the road crossing
because the culvert outlet is perched above the downstream pool, and high velocities are not negotiable by animals that are able to leap
into the culvert barrel.

After Situation:
The undersized culvert is replaced with a bottomless arch or box culvert sized, placed, and backfilled with material determined by
geomorphic analyses performed in a reference reach upstream of the crossing location. Geomorphic and ecological functions are
preserved through the crossing site, enhancing AOP, water quality, and culvert longevity. In addition, because the culvert is sized to
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promote the transport of streamflow and the materials it carries, it requires decreased maintenance activities over time. Landowners are
able to access their holdings across a range of flows, and are able to seek and receive emergency and post-flood recovery services.

Resource Concerns are addressed within the context of the site.
Scenario Feature Measure: Length of Multi-plate arch or box
Scenario Unit: Linear Foot

Scenario Typical Size: 40

Scenario Cost: $60,737.49 Scenario Cost/Unit: $1,518.44
Cost Details (by category): Price
Component Name ID Component Description Unit ($/unit)

Equipment/installation

Quantity Cost

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 40 $1,773.20
Equipment and power unit costs. Labor not included.

Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot [$232.61 25 $5,815.25

& dewatering

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 60 $11,750.40
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Geotextile, woven 42|Woven Geotextile Fabric. Includes materials, equipment  |Square  |$2.51 200 $502.00
and labor Yard

Truck, dump, 18 CY 1400|Dump truck for moving bulk material. Typically capacity is |Hour $124.54 40 $4,981.60
25 ton or 18 cubic yards. Includes equipment only.

Labor

Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 40 $1,579.60
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 40 $1,632.80
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 140 $4,716.60
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 60 $1,468.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.

Materials

Culvert, Multi-Plate arch 1979|Multi-plate arch culvert, typically 7 Gauge corrugated Pound $1.40 10500 |$14,700.00
plate. Includes metal arch materials only, does not include
footings.

Footing, concrete, precast 1836|Precast spread footing with stemwall, T-shaped, with Foot $56.33 80 $4,506.40
channel built to accept arched culvert leg. Includes
materials only.

Aggregate, river rock 1834|Well graded, rounded mineral substrates derived from Ton $29.97 90 $2,697.30
local riverine settings. Includes materials and local delivery

Geocell, 6" 1842|6-inch thick cellular confinement system, three- Square |$37.20 90 $3,348.00
dimensional, expandable panels made from high-density  |Yard
polyethylene (HDPE), polyester or another polymer
material. Includes materials, labor and equipment for the
geocell only, does not include backfill.

Mobilization

Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 1 $262.64

equipment 14,000 and 30,000 pounds.

Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 2 $1,002.90
pounds or loads requiring over width or over length
permits.
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Practice: 396 - Aquatic Organism Passage
Scenario: #8 - Concrete Box Culvert

Scenario Description:

A four-sided precast concrete box (square or rectangular) culvert used at a road-stream crossing to provide aquatic organism passage (AOP)
and promote stream ecological and geomorphic function. Concrete box culverts are generally available in sections of 1-foot increments.
Concrete box culverts used for AOP are sized according to geomorphic analyses, not just an estimate of runoff and streamflow at the site
from the contributing watershed. In addition, concrete box culverts used for AOP are filled with a mixture of rock and gravel sized to
emulate site stream conditions and geomorphic units in the channel. The simulated streambed material is continuous throughout the
culvert barrel, and blended with the intact streambed at the culvert inlet and outlet. The first estimate of culvert width is obtained by
analyzing bankfull channel width on a reach of stream not affected by an existing road crossing or other conditions that alter self-formed
conditions. In the case of a culvert replacement, bankfull investigations are begun at least 10-20 estimated bankfull channel widths above
the existing stream crossing. Culvert width is then increased according to channel bed composition and texture, bank characteristics,
channel alignment at the crossing section, and other parameters that may affect channel dynamics and stability.

Once the culvert width is determined, culvert length will be determined by roadway geometry and loading requirements, and site stream
conditions. Concrete headwalls and/or wingwalls may be necessary in shorter installations and/or where fill/roadway cover is limited or
the stream alignment is not perpendicular to the road axis. Stream geomorphic characteristics, including the reach longitudinal profile,
channel cross-sectional shape, substrate composition and arrangement, and bank shape and composition are determined.

Concrete box culverts are delivered in sections and assembled onsite, and require adequate bed compaction throughout the crossing
section. They are installed with an assortment of equipment used for excavation, placing material, and delivering and removing material.
Construction elements generally include an assortment of rock used to create riffles, cascades, or riffle-pool sequences with between 6 to
12 inches of water surface elevation drop between adjacent structures. Stream dewatering and diversion around the work site is often
required, and temporary road closure or re-routing may also be required. Channel bed material within the culvert barrel varies according
to prevailing stream characteristics at the crossing site. The new streambed is set at a slope that matches the design longitudinal profile,
and backfilled with a bed mixture that mimics adjacent stream characteristics with special attention to channel pattern. The roadway is
replaced and any necessary armoring and revegetating material is placed at the culvert inlet and outlet where it intersects the road fill
prism. Other actions include construction staking and signage, soil erosion and pollution control, removal and disposal of the old culvert,
and topsoil conservation for site reclamation. Disturbed areas are revegetated with Critical Area Planting (342). Scenario does not include
additional measures needed to address channel incision, bank stability, and other factors associated with the presence of the stream
crossing.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature; SOIL EROSION— Excessive bank
erosion from streams shorelines or water conveyance channels

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (342) Critical Area Planting, (382) Fence, (390) Riparian Herbaceous
Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment;

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (584) Channel Bed
Stabilization, (580) Streambank and Shoreline Protection

Before Situation:

An existing undersized culvert as contributed to general bed and bank scour downstream of a road crossing, and may have contributed to
the deposition of a wedge of sediment upstream of the road crossing. The road may be overtopped by high flows, resulting in outright
failure, landowner accessibility problems, access by and to emergency services, and hamper post-flood recovery efforts. An upstream
impoundment created by the undersized culvert has contributed to water quality problems including high water temperatures and the
deposition and later mobilization of polluted fine sediment. Native aquatic organisms are unable to pass through the road crossing
because the culvert outlet is perched above the downstream pool, and high velocities are not negotiable by animals that are able to leap
into the culvert barrel.

After Situation:

The undersized culvert is replaced with a concrete box culvert sized, placed, and backfilled with material determined by geomorphic
analyses performed in a reference reach upstream of the crossing location. Geomorphic and ecological functions are preserved through
the crossing site, enhancing AOP, water quality, and culvert longevity. In addition, because the culvert is sized to promote the transport of
streamflow and the materials it carries, it requires decreased maintenance activities over time. Landowners are able to access their
holdings across a range of flows, and are able to seek and receive emergency and post-flood recovery services. Resource Concerns are
addressed within the context of the site.
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Scenario Feature Measure: Length of Concrete box culvert
Scenario Unit: Linear Foot

Scenario Typical Size: 20

Connecticut

Scenario Cost: $45,186.04 Scenario Cost/Unit: $2,259.30

Cost Details (by category): Price

Component Name ID Component Description Unit ($/unit) Quantity Cost

Equipment/installation

Geotextile, woven 42|Woven Geotextile Fabric. Includes materials, equipment  |Square  |$2.51 100 $251.00
and labor Yard

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 60 $11,750.40
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 40 $1,773.20
Equipment and power unit costs. Labor not included.

Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot |$232.61 25 $5,815.25

& dewatering

Truck, dump, 18 CY 1400|Dump truck for moving bulk material. Typically capacity is |Hour $124.54 40 $4,981.60
25 ton or 18 cubic yards. Includes equipment only.

Labor

General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 60 $1,468.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.

Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 40 $1,579.60
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 140 $4,716.60
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 40 $1,632.80
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

Materials

Culvert, box, 6' x 8' 2175|Precast concrete box culvert, 6'X8'". Typically in 4' sections. |Foot $346.43 20 $6,928.60
Materials only.

Aggregate, river rock 1834|Well graded, rounded mineral substrates derived from Ton $29.97 45 $1,348.65
local riverine settings. Includes materials and local delivery

Geocell, 6" 1842|6-inch thick cellular confinement system, three- Square |$37.20 45 $1,674.00
dimensional, expandable panels made from high-density  |Yard
polyethylene (HDPE), polyester or another polymer
material. Includes materials, labor and equipment for the
geocell only, does not include backfill.

Mobilization

Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 1 $262.64

equipment 14,000 and 30,000 pounds.

Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 2 $1,002.90
pounds or loads requiring over width or over length
permits.
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USDA-Natural Resources Conservation Service Connecticut

Practice: 396 - Aquatic Organism Passage
Scenario: #9 - Bridge, CIP Abutment

Scenario Description:

A channel-spanning structure that carries a road or trailway across a river or stream. Constructed of timber, i-beams, or concrete, bridges
are attached at either end to prefabricated, reinforced and poured-in-place, or piling abutments capped/surrounded with concrete. Longer
span bridges may require instream pilings to support the travel surface. Bridge decking can be timber, concrete, asphalt, or some
combination thereof.

Bridge design is completed to conform to loading requirements and site conditions. Geotechnical investigations are used to determine the
best support structure suited to a given site. The bridge deck is designed to rest on abutments placed on the adjacent floodplain.

Bridge components are delivered to the site and assembled by a combination of equipment and manual labor. They are installed with an
assortment of equipment used for excavation, placing material, delivering and removing material, and lifting bridge components from
delivery trucks onto the constructed bridge support elements. Other actions include construction staking and signage, soil erosion and
pollution control, removal and disposal of the old culvert (if applicable), and topsoil conservation for site reclamation. Stream diversion is
not necessary since the bridge will be constructed above the active channel. Disturbed areas are revegetated using Critical Area Planting
(342). Scenario does not include additional measures needed to address channel incision, bank stability, and other factors associated with
the presence of the bridge crossing.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature; SOIL EROSION— Excessive bank
erosion from streams shorelines or water conveyance channels

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment;

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (582) Open Channel,
(584) Channel Bed Stabilization, (580) Streambank and Shoreline Protection

Before Situation:

An existing stream crossing outfitted with an undersized culvert has a history of maintenance issues and failure. The downstream channel
has experienced bed and bank scour, and the crossing may have to the deposition of a wedge of sediment upstream of the road. The road
may be overtopped by high flows, resulting in outright failure, landowner accessibility problems, access by and to emergency services, and
hamper post-flood recovery efforts. An upstream impoundment created by the undersized culvert has contributed to water quality
problems including high water temperatures and the deposition and later mobilization of polluted fine sediment. Native aquatic organisms
are unable to pass through the road crossing because the culvert outlet is perched above the downstream pool, and high velocities are not
negotiable by animals that are able to leap into the culvert barrel.

After Situation:

The undersized culvert is replaced with a timber bridge placed on precast concrete abutments. The bridge deck is composed of timber
planks, and elevated, continuous railings run down each side connecting one abutment to its counterpart on the opposite bank. Signs on
either approach indicate bridge capacity and weight restrictions. Because the bridge spans the active channel and sits atop the adjacent
floodplain surface, geomorphic and ecological functions are preserved through the crossing site, enhancing AOP, water quality, and culvert
longevity. Landowners are able to access their holdings across a range of flows, and are able to seek and receive emergency and post-flood
recovery services. Resource Concerns are addressed within the context of the site.

Scenario Feature Measure: Linear feet of bridge deck
Scenario Unit: Linear Feet

Scenario Typical Size: 30

Scenario Cost: $74,884.10 Scenario Cost/Unit: $2,496.14
Cost Details (by category): Price
Component Name ID Component Description Unit ($/unit) Quantity Cost
Equipment/installation
Backhoe, 80 HP 926|Wheel mounted backhoe excavator with horsepower range |Hour $57.52 40 $2,300.80
of 60 to 90. Equipment and power unit costs. Labor not
included.
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Equipment/installation

Connecticut

Truck, dump, 18 CY 1400|Dump truck for moving bulk material. Typically capacity is |Hour $124.54 40 $4,981.60
25 ton or 18 cubic yards. Includes equipment only.
Concrete, CIP, formed 38|Steel reinforced concrete formed and cast-in-placed in Cubic $499.74 32 $15,991.68
reinforced formed structures such as walls or suspended slabs by yard
chute placement. Typical strength is 3000 to 4000 psi.
Includes materials, labor and equipment to transport, place
and finish.
Truck, Concrete Pump 1211|Concrete pump, normally truck mounted. Use this itemin |Hour $192.58 8 $1,540.64
association with other concrete components when job
requires placement by other than normal chutes. Include
drive and setup time in quantity; therefore, do not include
mobilization. Includes equi
Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 60 $11,750.40
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.
Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 40 $1,773.20
Equipment and power unit costs. Labor not included.
Labor
General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 60 $1,468.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.
Specialist Labor 235|Labor requiring a specialized skill set: Includes Hour $101.60 120 $12,192.00
Agronomists, Foresters, Biologists, etc. to provide
additional technical information during the planning and
implementation of the practice. Does not include NRCS or
TSP services.
Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 180 $6,064.20
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.
Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 40 $1,579.60
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.
Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 40 $1,632.80
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.
Materials
Pipe, PE, 4", DR 9, perforated 2140|Materials: -4" - Perforated PE- 160 psi - ASTM D3035 DR 9 |Foot $11.68 60 $700.80
Galvanized Bolts, large 2166|5/8" x 12" galvanized timber bolts. Materials only. Each $4.51 24 $108.24
Steel, structural steel members| 1779|Structural steel, includes materials and fabrication. Pound $1.04 5360 $5,574.40
Epoxy anchor 1599|Galvanized bolts anchored into concrete or stone using Each $18.73 12 $224.76
epoxy adhesive. Includes materials and labor to drill and
install.
Rock Riprap, graded, angular, 1200|Graded Rock Riprap for all gradation ranges. Includes Ton $33.47 100 $3,347.00
material and shipping materials and delivery only.
Dimension Lumber, Treated 1044|Treated dimension lumber with nominal thickness equal or |Board $0.85 2500 $2,125.00
less than 2". Includes lumber and fasteners Foot
Mobilization
Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 2 $1,002.90
pounds or loads requiring over width or over length
permits.
Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 2 $525.28

equipment

14,000 and 30,000 pounds.
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USDA-Natural Resources Conservation Service Connecticut

Practice: 396 - Aquatic Organism Passage
Scenario: #10 - Bridge, Precast Abutment

Scenario Description:

A channel-spanning structure that carries a road or trailway across a river or stream. Constructed of timber, i-beams, or concrete, bridges
are attached at either end to prefabricated or precast concrete. Longer span bridges may require instream pilings to support the travel
surface. Bridge decking can be timber, concrete, asphalt, or some combination thereof.

Bridge design is completed to conform to loading requirements and site conditions. Geotechnical investigations are used to determine the
best support structure suited to a given site. The bridge deck is designed to rest on abutments placed on the adjacent floodplain.

Bridge components are delivered to the site and assembled by a combination of equipment and manual labor. They are installed with an
assortment of equipment used for excavation, placing material, delivering and removing material, and lifting bridge components from
delivery trucks onto the constructed bridge support elements. Other actions include construction staking and signage, soil erosion and
pollution control, removal and disposal of the old culvert (if applicable), and topsoil conservation for site reclamation. Stream diversion is
not necessary since the bridge will be constructed above the active channel. Disturbed areas are revegetated using Critical Area Planting
(342). Scenario does not include additional measures needed to address channel incision, bank stability, and other factors associated with
the presence of the bridge crossing.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature; SOIL EROSION— Excessive bank
erosion from streams shorelines or water conveyance channels

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment;

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (582) Open Channel,
(584) Channel Bed Stabilization, (580) Streambank and Shoreline Protection

Before Situation:

An existing stream crossing outfitted with an undersized culvert has a history of maintenance issues and failure. The downstream channel
has experienced bed and bank scour, and the crossing may have to the deposition of a wedge of sediment upstream of the road. The road
may be overtopped by high flows, resulting in outright failure, landowner accessibility problems, access by and to emergency services, and
hamper post-flood recovery efforts. An upstream impoundment created by the undersized culvert has contributed to water quality
problems including high water temperatures and the deposition and later mobilization of polluted fine sediment. Native aquatic organisms
are unable to pass through the road crossing because the culvert outlet is perched above the downstream pool, and high velocities are not
negotiable by animals that are able to leap into the culvert barrel.

After Situation:

The undersized culvert is replaced with a timber bridge placed on precast concrete abutments. The bridge deck is composed of timber
planks, and elevated, continuous railings run down each side connecting one abutment to its counterpart on the opposite bank. Signs on
either approach indicate bridge capacity and weight restrictions. Because the bridge spans the active channel and sits atop the adjacent
floodplain surface, geomorphic and ecological functions are preserved through the crossing site, enhancing AOP, water quality, and culvert
longevity. Landowners are able to access their holdings across a range of flows, and are able to seek and receive emergency and post-flood
recovery services. Resource Concerns are addressed within the context of the site.

Scenario Feature Measure: Linear feet of bridge deck
Scenario Unit: Linear Feet

Scenario Typical Size: 30

Scenario Cost: $59,604.98 Scenario Cost/Unit: $1,986.83
Cost Details (by category): Price
Component Name ID Component Description Unit ($/unit) Quantity Cost

Equipment/installation

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 60 $11,750.40
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.
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Equipment/installation

Connecticut

Truck, dump, 18 CY 1400|Dump truck for moving bulk material. Typically capacity is |Hour $124.54 40 $4,981.60
25 ton or 18 cubic yards. Includes equipment only.
Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 40 $1,773.20
Equipment and power unit costs. Labor not included.
Backhoe, 80 HP 926/Wheel mounted backhoe excavator with horsepower range |Hour $57.52 40 $2,300.80
of 60 to 90. Equipment and power unit costs. Labor not
included.
Labor
Specialist Labor 235|Labor requiring a specialized skill set: Includes Hour $101.60 120 $12,192.00
Agronomists, Foresters, Biologists, etc. to provide
additional technical information during the planning and
implementation of the practice. Does not include NRCS or
TSP services.
Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 180 $6,064.20
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.
General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 60 $1,468.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.
Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 40 $1,579.60
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.
Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 40 $1,632.80
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.
Materials
Galvanized Bolts, large 2166|5/8" x 12" galvanized timber bolts. Materials only. Each $4.51 24 $108.24
Pipe, PE, 4", DR 9, perforated 2140|Materials: -4" - Perforated PE- 160 psi - ASTM D3035 DR 9 |Foot $11.68 60 $700.80
Footing, concrete, precast 1836/|Precast spread footing with stemwall, T-shaped, with Foot $56.33 40 $2,253.20
channel built to accept arched culvert leg. Includes
materials only.
Steel, structural steel members| 1779|Structural steel, includes materials and fabrication. Pound $1.04 5360 $5,574.40
Epoxy anchor 1599|Galvanized bolts anchored into concrete or stone using Each $18.73 12 $224.76
epoxy adhesive. Includes materials and labor to drill and
install.
Dimension Lumber, Treated 1044|Treated dimension lumber with nominal thickness equal or |Board $0.85 2500 $2,125.00
less than 2". Includes lumber and fasteners Foot
Rock Riprap, graded, angular, 1200|Graded Rock Riprap for all gradation ranges. Includes Ton $33.47 100 $3,347.00
material and shipping materials and delivery only.
Mobilization
Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 2 $1,002.90
pounds or loads requiring over width or over length
permits.
Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 2 $525.28

equipment

14,000 and 30,000 pounds.
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USDA-Natural Resources Conservation Service

Practice: 396 - Aquatic Organism Passage

Scenario: #11 - Bridge, Prefabricated for Aquatic Organism Passage
Scenario Description:

Connecticut

A channel-spanning structure constructure from a manufactured concrete or steel bridge structure that has been certified by a PE that
carries a road or trailway across a river or stream. Bridge design is completed to conform to loading requirements and site conditions. The

bridge deck is designed to rest on abutments placed on the adjacent floodplain.

Bridge components are delivered to the site and assembled by a combination of equipment and manual labor. They are installed with an
assortment of equipment used for excavation, placing material, delivering and removing material, and lifting bridge components from
delivery trucks onto the constructed bridge support elements. Other actions include construction staking and signage, soil erosion and
pollution control, removal and disposal of the old culvert (if applicable), and topsoil conservation for site reclamation.Channel diversion or
dewatering is required since an existing blockage will be removed for bridge construction. Disturbed areas are revegetated using Critical
Area Planting (342). Scenario does not include additional measures needed to address channel incision, bank stability, and other factors

associated with the presence of the bridge crossing.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature; SOIL EROSION- Excessive bank

erosion from streams shorelines or water conveyance channels

Assoicated Practices: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence, (390) Riparian Herbaceous Cover, (391) Riparian
Forest Buffer, (612) Tree/Shrub Establishment; (395) Stream Habitat Improvement and Management, (410) Grade Stabilization Structure,

(582) Open Channel, (584) Channel Bed Stabilization, (580) Streambank and Shoreline Protection
Before Situation:

An existing undersized culvert creates an upstream passage blockage to fish and other aquatic orgnasims. The existing crossing does not

meet State or Federal fish passage guidance.
After Situation:

The undersized culvert is replaced with a manufacturered bridge placed on precast concrete abutments. The bridge deck is composed of
concrete or steel and elevated, continuous railings run down each side connecting one abutment to its counterpart on the opposite bank.
Signs on either approach indicate bridge capacity and weight restrictions. Because the bridge spans the active channel and sits atop the
adjacent floodplain surface, geomorphic and ecological functions are preserved through the crossing site, enhancing AOP, water quality,
and culvert longevity. Resource Concerns are addressed within the context of the site. Typical Scenario is for a 30' span bridge 15' wide on

precast concrete abutments.
Scenario Feature Measure: Linear Feet of Bridge Deck
Scenario Unit: Linear Foot

Scenario Typical Size: 30

Scenario Cost: $72,456.47 Scenario Cost/Unit: $2,415.22
Cost Details (by category): Price
Component Name ID Component Description Unit ($/unit) Quantity Cost
Equipment/installation
Truck, dump, 18 CY 1400 Dump truck for moving bulk material. Typically capacity is |Hour $124.54 10 $1,245.40
25 ton or 18 cubic yards. Includes equipment only.
Concrete, CIP, formed 38|Steel reinforced concrete formed and cast-in-placed in Cubic $499.74 18 $8,995.32
reinforced formed structures such as walls or suspended slabs by yard
chute placement. Typical strength is 3000 to 4000 psi.
Includes materials, labor and equipment to transport, place
and finish.
Backhoe, 80 HP 926/Wheel mounted backhoe excavator with horsepower range |Hour $57.52 40 $2,300.80
of 60 to 90. Equipment and power unit costs. Labor not
included.
Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot |$232.61 50 $11,630.50
& dewatering
Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 20 $3,916.80
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Labor
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Connecticut

Labor
General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 60 $1,468.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.
Specialist Labor 235|Labor requiring a specialized skill set: Includes Hour $101.60 80 $8,128.00
Agronomists, Foresters, Biologists, etc. to provide
additional technical information during the planning and
implementation of the practice. Does not include NRCS or
TSP services.
Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 70 $2,358.30
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.
Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 34 $1,342.66
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.
Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 20 $816.40
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.
Materials
Bridge, steel or concrete, pre- | 2193|A premanufactured steel or precast prestressed concrete  |Square  |$63.04 450 $28,368.00
Manufactured Bridge bridge rated for an HS 25 highway loading. Typical width is |Foot
14', length is variable. Includes railing system. Includes
materials and shipping only.
Painting, steel surface, 2165|Painting of steel surface with an impermeable coating. Square |$0.89 1260 $1,121.40
Impermeable Includes materials and application Foot
Mobilization
Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 1 $262.64
equipment 14,000 and 30,000 pounds.
Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 1 $501.45

pounds or loads requiring over width or over length
permits.
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USDA-Natural Resources Conservation Service Connecticut

Practice: 396 - Aquatic Organism Passage
Scenario: #12 - Concrete Ladder

Scenario Description:

Formed, reinforced, poured-in-place concrete structures outfitted with baffles (Denil), vertical slots, pools and weirs, submerged orifices,
chutes or some combination thereof to provide upstream passage for aquatic organisms over dams and other hydraulic structures.
Although fish ladder designs vary according to target species and site conditions, they can generally be described as a three-sided concrete
channel with integrated hydraulic features that provide a gradual elevation increase across some distance that allows aquatic organism to
swim over a barrier--they convert the total barrier head elevation into passable increments. Concrete ladders are often constructed with
resting pools and may have switchbacks. The primary water source for a concrete ladder comes from streamflow diverted into the ladder
exit (upstream end) and since it is passed through the ladder to the river below, it is not a consumptive use. These ladders often require
flow control and regulating devices (sometimes automated), gates, and may need auxiliary pumps to provide attraction flows at the ladder
entrance (downstream end) or augment flow in the ladder. Gages above and below the dam are required to inform ladder operation.
Trash racks are used at the upstream end to block debris from entering the ladder. Concrete ladders also require frequent maintenance,
and flow through unautomated ladders may need to be adjusted manually when adjacent river conditions or dam operations change.

Concrete ladder designs can be complex and require interactions between engineering and ecological sciences for successful
implementation. For example, the ladder entrance is one of the most important elements of the structure, and placement of this entrance
in the downstream reach is a function of site characteristics and aquatic organism biology. In addition, some aquatic animals will not swim
through a submerged orifice, so use of pool-orifice ladders is not recommended. Partners associated with dam ownership and operation,
regulatory agencies, and others are consulted and included in the design and construction process. Ladder designs account for run volume
and timing, and the swimming capabilities of target species. Some ladders in highly visible areas are finished with masonry facades to
blend the ladder to the site in the interest of aesthetics or to conform with historic appearances.

Concrete ladders are constructed with equipment for excavation, placing material, and delivering and removing material. Lifts or booms
are required to place concrete into forms. Because ladders are often attached to existing dams, personnel familiar with the dam structure
are involved at all phases of the process to ensure that plans conform with site requirements. Bed and bank excavation are necessary to
create the location for concrete ladders, so site isolation and sediment and erosion control measures are used. Disturbed areas are
revegetated using Critical Area Planting (342) and access control and signage are provided. Scenario does not include additional measures
in the adjacent active channel necessary to control flow, address channel elevation or stability, or encourage fish guidance into the
concrete ladder. Scenario does not include structures used as counting stations or to trap and sample upstream migrants.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (582) Open Channel,
(584) Channel Bed Stabilization, (580) Streambank and Shoreline Protection, (587) Structure for Water Control

Before Situation:

An operational, low hazard class fixed crest concrete dam becomes the target of parties interested in providing fish passage. The dam
presently blocks the upstream migration of a number of native aquatic organisms, and suitable spawning and rearing habitats for targeted
fish species exists in upstream river reaches. Assessment of site conditions, dam operation, and target species swimming abilities indicate
that a concrete ladder will provide suitable passage conditions during the migration season and pass the expected run volume without
excessive delays.

After Situation:

A concrete pool and chute ladder outfitted with aluminum internal features and 2 turn/resting pool is installed. The ladder is attached to
the face and abutment of the dam, and the entrance is located along the streambank where migrating aquatic organisms are likely to
encounter it. The ladder passes the estimated run volume with minimal delays, and native aquatic animals are able to reach upstream
spawning and rearing areas and successfully produce offspring that become part of the population. The ladder has an operating plan that
stipulates actions and responsible parties for every month of the year. The ladder is fenced to control access and signage indicating its
function and relevant warnings is provided at numerous locations. Resource Concerns are addressed within the context of the site.

Scenario Feature Measure: Barrier height (feet)
Scenario Unit: Vertical Feet
Scenario Typical Size: 20
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Scenario Cost: $333,608.95 Scenario Cost/Unit: $16,680.45
Cost Details (by category): Price
Component Name ID Component Description Unit ($/unit) Quantity Cost
Equipment/installation
Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 80 $3,546.40
Equipment and power unit costs. Labor not included.
Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot [$232.61 6 $1,395.66
& dewatering
Truck, dump, 12 CY 1215|Dump truck for moving bulk material. Typically capacity is |Hour $99.46 60 $5,967.60
16 ton or 12 cubic yards. Includes equipment only.
Concrete, CIP, formed 38|Steel reinforced concrete formed and cast-in-placed in Cubic $499.74 500 $249,870.00
reinforced formed structures such as walls or suspended slabs by yard
chute placement. Typical strength is 3000 to 4000 psi.
Includes materials, labor and equipment to transport, place
and finish.
Backhoe, 80 HP 926/Wheel mounted backhoe excavator with horsepower range |Hour $57.52 60 $3,451.20
of 60 to 90. Equipment and power unit costs. Labor not
included.
Truck, Concrete Pump 1211|Concrete pump, normally truck mounted. Use this itemin |Hour $192.58 60 $11,554.80
association with other concrete components when job
requires placement by other than normal chutes. Include
drive and setup time in quantity; therefore, do not include
mobilization. Includes equipment and operator.
Clearing and Grubbing 40|Clearing and Grubbing, includes materials, equipment and |Acre $316.37 3 $949.11
labor
Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 80 $15,667.20
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.
Labor
Specialist Labor 235|Labor requiring a specialized skill set: Includes Hour $101.60 220 $22,352.00
Agronomists, Foresters, Biologists, etc. to provide
additional technical information during the planning and
implementation of the practice. Does not include NRCS or
TSP services.
Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 80 $3,159.20
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.
General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 60 $1,468.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.
Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 280 $9,433.20
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.
Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 80 $3,265.60
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.
Mobilization
Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 2 $525.28
equipment 14,000 and 30,000 pounds.
Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 2 $1,002.90
pounds or loads requiring over width or over length
permits.
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Practice: 396 - Aquatic Organism Passage
Scenario: #13 - Complex Denil

Scenario Description:
Denil fishways are roughened chutes that employ baffles connected to the walls and floor of the chute to provide near continuous energy
dissipation throughout the fishway length. Denils are often reinforced, poured-in-place concrete structures outfitted with removable
baffles constructed with treated wood that fits into channels incorporated into the ladder walls. These fishways have excellent attraction
characteristics when properly sited and provide good passage conditions using relatively low flow amounts. They often do not require
auxiliary (pumped) attraction or fishway flow, but are sensitive to tailwater fluctuations. Denil fishways are used mainly for sites where the
fishway can be closely monitored, such as off-ladder fish trap designs or temporary fishways used during construction of permanent
passage facilities. Because of their baffle geometry and narrow flow paths, Denil fishways are especially susceptible to debris
accumulation.

Denil fishways are designed with a sloped channel that has a constant discharge for a given normal depth, chute gradient, and baffle
configuration. Energy is dissipated consistently throughout the length of the fishway via channel roughness, and results in an average
velocity compatible with the swimming ability of native aquatic organisms. Target species' mobility data are important factors in determing
the length of a Denil or steeppass because there are no resting locations within a given length of these fishways. Once an animal starts to
ascend a length of Denil, it must pass all the way upstream and exit the fishway, or risk injury when falling back downstream. If the Denil or
steeppass fishway is long, intermediate resting pools may be included in the design, located at intervals determined by the swimming
ability of the weakest target species.

Denil ladders are constructed with equipment used for excavation, placing material, and delivering and removing material. Lifts or booms
may be required to place concrete into forms or lift ladder elements into place. Because ladders are often attached to existing dams,
personnel familiar with the dam structure are involved at all phases of the process to ensure that plans conform with site requirements.
Bed and bank excavation may be necessary to create the location for fishway components, so site isolation and sediment and erosion
control measures are used. Disturbed areas are revegetated using Critical Area Planting (342) and access control and signage are provided.
Scenario does not include additional measures in the adjacent active channel necessary to control flow, address channel elevation or
stability, or encourage fish guidance into the concrete ladder. Scenario does not include structures used as counting stations or to trap and
sample upstream migrants.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (582) Open Channel,
(584) Channel Bed Stabilization, (580) Streambank and Shoreline Protection, (587) Structure for Water Control
Before Situation:

An operational, low hazard class fixed crest concrete dam becomes the target of parties interested in providing fish passage. The dam
presently blocks the upstream migration of a number of native aquatic organisms, and suitable spawning and rearing habitats for targeted
fish species exists in upstream river reaches. Assessment of site conditions, dam operation, and target species swimming abilities indicate
that a concrete ladder will provide suitable passage conditions during the migration season and pass the expected run volume without
excessive delays.

After Situation:

A concrete Denil ladder outfitted with treated wood baffles and a turn/resting pool is installed. The ladder is attached to the face and
abutment of the dam, and the entrance is located along the streambank where migrating native fish are likely to encounter it. The ladder
passes the estimated run volume with minimal delays, and native aquatic animals are able to reach upstream spawning and rearing areas
and successfully produce offspring that become part of the population. The ladder has an operating plan that stipulates actions and
responsible parties for every month of the year. Resource Concerns are addressed within the context of the site.

Scenario Feature Measure: Barrier Height (ft)
Scenario Unit: Vertical Feet
Scenario Typical Size: 12

Scenario Cost: $675,461.56 Scenario Cost/Unit: $56,288.46
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Cost Details (by category):
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Price
Component Name ID Component Description Unit ($/unit) Quantity Cost
Equipment/installation
Clearing and Grubbing 40|Clearing and Grubbing, includes materials, equipment and |Acre $316.37 1 $316.37
labor
Backhoe, 80 HP 926/Wheel mounted backhoe excavator with horsepower range |Hour $57.52 60 $3,451.20
of 60 to 90. Equipment and power unit costs. Labor not
included.
Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 60 $11,750.40
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.
Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 60 $2,659.80
Equipment and power unit costs. Labor not included.
Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot $232.61 25 $5,815.25
& dewatering
Labor
Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 180 $6,064.20
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.
Specialist Labor 235|Labor requiring a specialized skill set: Includes Hour $101.60 240 $24,384.00
Agronomists, Foresters, Biologists, etc. to provide
additional technical information during the planning and
implementation of the practice. Does not include NRCS or
TSP services.
Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 80 $3,265.60
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.
Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 80 $3,159.20
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.
General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 60 $1,468.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.
Materials
Denil Ladder 1838|Denil Ladder, designed to meet species passage Foot $50,952.38 |12 $611,428.56
requirements and site characteristics. Cost is per vertical
foot of dam at site, and includes concrete, gates, trash
racks, baffles, turn/resting pools, and ladder entrance or
exit works. Includes materials
Dimension Lumber, Treated 1044|Treated dimension lumber with nominal thickness equal or |Board $0.85 200 $170.00
less than 2". Includes lumber and fasteners Foot
Mobilization
Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 2 $1,002.90
pounds or loads requiring over width or over length
permits.
Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 2 $525.28
equipment 14,000 and 30,000 pounds.
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Practice: 396 - Aquatic Organism Passage
Scenario: #14 - Alaskan Steeppass

Scenario Description:

Alaskan Steeppass fishways are roughened chutes that employ baffles connected to the walls and floor of the chute to provide near
continuous energy dissipation throughout the fishway length. A Steeppass is commonly constructed of welded aluminum at an offsite
fabrication facility that is later transported to the project site and lowered in place with a boom truck or crane. Steeppasses can be
composed of a single length of chute, or chutes connected by reinforced, poured-in-place resting/turn pools at complex or higher barrier
sites. These fishways have excellent attraction characteristics when properly sited and provide good passage conditions using relatively
low flow amounts. They often do not require auxiliary (pumped) attraction or fishway flow, but are sensitive to tailwater fluctuations.
Steeppass fishways are used mainly for sites where the fishway can be closely monitored, such as off-ladder fish trap designs or temporary
fishways used during construction of permanent passage facilities. Because of their baffle geometry and narrow flow paths, steeppass
fishways are especially susceptible to debris accumulation.

Steeppass fishways are designed with a sloped channel that has a constant discharge for a given normal depth, chute gradient, and baffle
configuration. Energy is dissipated consistently throughout the length of the fishway via channel roughness, and results in an average
velocity compatible with the swimming ability of native aquatic organisms. Target species' mobility data are important factors in determing
the length of a Denil or steeppass because there are no resting locations within a given length of these fishways. Once an animal starts to
ascend a length of steeppass, it must pass all the way upstream and exit the fishway, or risk injury when falling back downstream. If the
steeppass fishway is long, intermediate resting pools may be included in the design, located at intervals determined by the swimming
ability of the weakest target species.

Steeppass fishways are constructed with equipment used for excavation, placing material, and delivering and removing material. Lifts or
booms may be required to place concrete into forms or lift steeppass sections into place. Because ladders are often attached to existing
dams, personnel familiar with the dam structure are involved at all phases of the process to ensure that plans conform with site
requirements. Bed and bank excavation may be necessary to create the location for fishway components, so site isolation and sediment
and erosion control measures are used. Disturbed areas are revegetated using Critical Area Planting (342) and access control and signage
are provided. Scenario does not include additional measures in the adjacent active channel necessary to control flow, address channel
elevation or stability, or encourage fish guidance into the concrete ladder. Scenario does not include structures used as counting stations
or to trap and sample upstream migrants.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (582) Open Channel,
(584) Channel Bed Stabilization, (580) Streambank and Shoreline Protection, (587) Structure for Water Control
Before Situation:

An operational, low hazard class fixed crest concrete dam becomes the target of parties interested in providing fish passage. The dam
presently blocks the upstream migration of a number of native aquatic organisms, and suitable spawning and rearing habitats for targeted
fish species exists in upstream river reaches. Assessment of site conditions, dam operation, and target species swimming abilities indicate
that a concrete ladder will provide suitable passage conditions during the migration season and pass the expected run volume without
excessive delays.

After Situation:

Four sections of Alaskan Steeppass separated by 2 turn/resting pools are installed. The ladder is attached to the face and abutment of the
dam, and the entrance is located along the streambank where migrating native fish are likely to encounter it. The ladder passes the
estimated run volume with minimal delays, and native aquatic animals are able to reach upstream spawning and rearing areas and
successfully produce offspring that become part of the population. The ladder has an operating plan that stipulates actions and responsible
parties for every month of the year. Resource Concerns are addressed within the context of the site.

Scenario Feature Measure: Barrier Height (ft)
Scenario Unit: Vertical Feet
Scenario Typical Size: 8

Scenario Cost: $102,675.13 Scenario Cost/Unit: $12,834.39
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Price
Component Name ID Component Description Unit ($/unit) Quantity Cost
Equipment/installation
Concrete, CIP, formed 38|Steel reinforced concrete formed and cast-in-placed in Cubic $499.74 36 $17,990.64
reinforced formed structures such as walls or suspended slabs by yard
chute placement. Typical strength is 3000 to 4000 psi.
Includes materials, labor and equipment to transport, place
and finish.
Clearing and Grubbing 40|Clearing and Grubbing, includes materials, equipment and |Acre $316.37 0.5 $158.19
labor
Backhoe, 80 HP 926/Wheel mounted backhoe excavator with horsepower range |Hour $57.52 40 $2,300.80
of 60 to 90. Equipment and power unit costs. Labor not
included.
Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 80 $15,667.20
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.
Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 40 $1,773.20
Equipment and power unit costs. Labor not included.
Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot |$232.61 25 $5,815.25
& dewatering
Truck, Concrete Pump 1211|Concrete pump, normally truck mounted. Use this itemin |Hour $192.58 24 $4,621.92
association with other concrete components when job
requires placement by other than normal chutes. Include
drive and setup time in quantity; therefore, do not include
mobilization. Includes equi
Labor
Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 160 $5,390.40
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.
Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 40 $1,579.60
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.
Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 40 $1,632.80
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.
General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 60 $1,468.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.
Specialist Labor 235|Labor requiring a specialized skill set: Includes Hour $101.60 120 $12,192.00
Agronomists, Foresters, Biologists, etc. to provide
additional technical information during the planning and
implementation of the practice. Does not include NRCS or
TSP services.
Materials
Steepass fish ladder, 10' 1839|10' aluminum chute installed in water passage to slow Each $6,690.05 |4 $26,760.20
water enabling fish to pass easily. Includes all joint plates
and fasteners. Materials and shipping only.
Adapter plate, steepass, 2228|Aluminum angle adapter without flanges, upstream Each $1,847.02 |1 $1,847.02
upstream configuration. Includes stainless steel fasteners for joining
fishway. Materials and shipping only.
Adapter plate, steepass, 2229|Aluminum angle adapter without flanges, downstream Each $1,948.93 |1 $1,948.93
downstream configuration. Includes stainless steel fasteners for joining
fishway. Materials and shipping only.
Mobilization
Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 2 $525.28
equipment 14,000 and 30,000 pounds.
Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 2 $1,002.90
pounds or loads requiring over width or over length
permits.
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Practice: 396 - Aquatic Organism Passage
Scenario: #15 - Low Water Crossing

Scenario Description:

Structure installed on low volume or on unimproved roads at watercourse crossings. Primary use is to allow livestock and equipment
access to other parcels of land or operational units. Low-water crossings provide safe and stable stream crossings that don’t negatively
impact water and ecological quality while remaining stable across a wide range of flows. Variations exist, but a common application
consists of an improved or hardened ford located above a hydraulic control (e.g., bedrock outcropping, riffle, or step composed of coarse
substrates). Properly designed and installed low water crossings provide aquatic organism passage (AOP), promote stream ecological and
geomorphic function, remain stable over time, and can pass sediment and woody debris.

Conservation planning and interaction with the landowner is vital to determine if existing crossings can be consolidated into fewer, more
reliable locations. Characterizing a site according to its watershed position and geomorphic function will aid design decisions. Optimal
AOP conditions are usually realized when the backfill is composed of a mixture that mimics bed material as evaluated from a reference
reach adjacent to the crossing—preferably at least 10-20 estimated bankfull channel widths above an existing crossing to avoid effects that
alter channel geometry or bedform composition and spacing.

Low water crossings are installed with an assortment of equipment used for excavation, placing material, and delivering and removing
material. Low water crossings provide the best mix of function and longevity when they are designed and built to conform to existing
channel geometry and slope, constructed to match the shape of the existing channel, and oriented to cross the stream at a 90 degree
angle. Crossing width, measured along the downstream axis, should not exceed 2X bankfull width. Low water crossings are commonly
constructed by overexcavating the crossing section 6-12 inches below the existing streambed and backfilling the void with well-graded rock
back to natural bed elevation. Geotextile lining may be required in some settings. Rock size and gradation is the smallest mix needed to
remain stable under prevailing flow conditions—larger rock can endanger livestock and turbulence impairs passage. Sand or soil may be
added into the mix to seal the section to ensure that the stream doesn’t percolate into the crossing substrate. Smaller material increases
bed diversity, chokes voids between bigger stones, and helps preserve passage quality. Smaller rock smaller (< 2 inches) at the finished
surface may become lodged in livestock hooves. The road/trail surface of the crossing should be extended to an elevation that exceeds
the known high water level on each side of the crossing. The downstream edge of the crossing should not produce a sharp drop in water
surface to preserve AOP quality and discourage sediment deposition and debris accumulation. Other actions include construction staking
and signage, soil erosion and pollution control, removal and disposal of the old culvert, and topsoil conservation for site reclamation.
Disturbed areas are revegetated using Critical Area Planting (342). Scenario does not include additional measures needed to address
channel incision, bank stability, and other factors associated with the presence of the stream crossing. Stream corridor fencing should be
considered to control livestock access and preserve water and riparian quality.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (582) Open Channel,
(584) Channel Bed Stabilization, (580) Streambank and Shoreline Protection, (587) Structure for Water Control

Before Situation:

A small farming operation has a mixture of pastures, hay meadows, and crops that all require seasonal movement of equipment and
livestock between parcels. Four unimproved stream crossings provide unreliable access across the property and require yearly
maintenance to clear debris and sediment. Farm equipment has gotten stuck in the past, and uncontrolled livestock access and frequent
crossing or loafing in the stream contributes to chronic water quality problems associated with elevated fine sediment, high water
temperatures, invasive aquatic vegetation, and fecal coliform bacteria. Livestock avoid three of the crossings when streamflow increases
moderately. Two of the crossings are overwide and shallow, and impair AOP. The property and landowner’s yearly operations are reviewed
by conservation planners and—with the input and agreement of the landowner—it is decided that three of the four crossings can be
eliminated and consolidated at one site above a cobble/boulder deposit in the stream.

After Situation:

An improved ford is constructed by excavating the channel just upstream of the boulder/cobble hydraulic control. The cut is lined with
geotextile to control seepage and subsurface flow, and backfilled up to the existing bed elevation with a well-graded mix of rock sized to
mimic the material in the channel upstream of the crossing. The finished crossing surface is at grade with the up and downstream channel
elevation, and no drop exists along the downstream edge. Approaches on either side of the crossing are extended up to the adjacent
floodplain surface, and the finished instream portion of the ford matches the existing channel cross section. Approach slopes are shallow
enough for expected equipment traffic, including towed combinations, and armored as needed with larger rock to protect against erosion
that may occur when the floodplain is inundated. The crossing is fenced and gated to control livestock access and provide greater flexibility
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to the landowner’s grazing needs. AOP is provided, and the crossing remains stable across a range of flow and sediment and debris

transport events. Resource Concerns are addressed within the context of the site.
Scenario Feature Measure: Cubic Yard of Crossing Material
Scenario Unit: Cubic Yard

Scenario Typical Size: 42

Scenario Cost: $11,841.31 Scenario Cost/Unit: $281.94

Cost Details (by category): Price

Component Name ID Component Description Unit ($/unit) Quantity Cost

Equipment/installation

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 16 $3,133.44
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Truck, dump, 18 CY 1400|Dump truck for moving bulk material. Typically capacity is |Hour $124.54 16 $1,992.64
25 ton or 18 cubic yards. Includes equipment only.

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 16 $709.28
Equipment and power unit costs. Labor not included.

Earthfill, Manually Compacted 50|Earthfill, manually compacted, includes equipment and Cubic $5.75 24 $138.00
labor yard

Geotextile, woven 42|Woven Geotextile Fabric. Includes materials, equipment  |Square [$2.51 85 $213.35
and labor Yard

Clearing and Grubbing 40|Clearing and Grubbing, includes materials, equipment and |Acre $316.37 0.5 $158.19
labor

Labor

Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 48 $1,617.12
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 16 $391.68
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.

Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 16 $631.84
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 16 $653.12
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

Materials

Aggregate, river rock 1834|Well graded, rounded mineral substrates derived from Ton $29.97 48 $1,438.56
local riverine settings. Includes materials and local delivery

Mobilization

Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 1 $501.45
pounds or loads requiring over width or over length
permits.

Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 1 $262.64

equipment 14,000 and 30,000 pounds.
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Practice: 396 - Aquatic Organism Passage
Scenario: #16 - Step Pool Weir

Scenario Description:
Step pool wiers are constructed features that provide passage around an instream barrier or in place of a removed barrier.

Step Pool Weirs are constructed with an assortment of equipment used for excavation, placing material, and delivering and removing
material. Disturbed areas are revegetated using Critical Area Planting (342) and access control and signage are provided. Scenario does not
include additional measures needed in the active channel and floodplain or at an existing dam necessary to control flow associated with
nature-like fishway.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation; EXCESS WATER — Ponding, flooding, seasonal
high water table, seeps, and drifted snow; WATER QUALITY DEGRADATION — Elevated water temperature; EROSION— Excessive bank
erosion from streams shorelines or water conveyance channels
Assoicated Practices (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence, (390) Riparian Herbaceous Cover, (391) Riparian
Forest Buffer, (612) Tree/Shrub Establishment, 580 Streambank and Shoreline Protection, (395) Stream Habitat Improvement and
Management, (410) Grade Stabilization Structure, (582) Open Channel, (584) Channel Bed Stabilization, (580) Streambank and Shoreline
Protection, (587) Structure for Water Control580 Streambank and Shoreline Protection

Before Situation:
An instream barrier prevents upstream migration of native aquatic organisms and no support exists for removal. Similarly, an instream
barrier is removed, and interested parties require maintenance of an upstream pool or pond.

After Situation:
A step pool weir is constructed in place of a removed barrier. The step pool weir is constructed of rock that provides quality passage
conditions for a number of species and geomorphic stability over a range of flows. Resource Concerns are addressed within the context of
the site. The typical scenario is for a 35' wide channel 100 feet long with weirs every 10'.

Scenario Feature Measure: Cubic Yard of Material
Scenario Unit: Cubic Yard

Scenario Typical Size: 800

Scenario Cost: $95,321.71 Scenario Cost/Unit: $119.15

Cost Details (by category): Price

Component Name ID Component Description Unit ($/unit) Quantity Cost

Equipment/installation

Water management, Flooding 969|Includes equipment, power unit and labor costs. Acre Foot [$232.61 10 $2,326.10

& dewatering

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 80 $3,546.40
Equipment and power unit costs. Labor not included.

Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 80 $15,667.20
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Geotextile, woven 42|Woven Geotextile Fabric. Includes materials, equipment Square |$2.51 390 $978.90
and labor Yard

Truck, dump, 18 CY 1400|Dump truck for moving bulk material. Typically capacity is |Hour $124.54 40 $4,981.60
25 ton or 18 cubic yards. Includes equipment only.

Labor

Specialist Labor 235|Labor requiring a specialized skill set: Includes Hour $101.60 80 $8,128.00

Agronomists, Foresters, Biologists, etc. to provide
additional technical information during the planning and
implementation of the practice. Does not include NRCS or
TSP services.

Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 22 $868.78
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 40 $979.20
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.
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Labor

Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 200 $6,738.00
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 10 $408.20
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

Materials

Aggregate, river rock 1834|\Well graded, rounded mineral substrates derived from Ton $29.97 292 $8,751.24
local riverine settings. Includes materials and local delivery

Boulder 1761|Rock boulders (approximately 5 ft dia. 6.67 Tons) Inlcudes |Ton $34.32 1200 $41,184.00
materials and delivery (up to 100 miles) only.

Mobilization

Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 1 $262.64

equipment 14,000 and 30,000 pounds.

Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 1 $501.45

pounds or loads requiring over width or over length

permits.
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Practice: 396 - Aquatic Organism Passage
Scenario: #17 - Paddlewheel Screen

Scenario Description:

A fish screen used at surface (gravity) diversions intended to prevent juvenile or small-bodied adult fish from entering ditches, canals,
laterals or other pathways that lead to migration dead-ends or sources of mortality. Paddlewheel screens are active by design, meaning
that they are outfitted with mechanisms that automatically cycle to keep the screen free of debris that will restrict the screen area, impede
flow through the screen, and may cause the screen to fail. These screens are powered by a paddlewheel driven by flowing water and are
thus suitable for remote locations without electrical services. Paddlewheel screens can be installed in the active channel along a
streambank, but are most commonly built in a canal below a diversion structure. Aquatic organisms that encounter a screen installed in a
canal are diverted back into the adjacent stream through a buried pipe.

Screens installed in the active channel are built at the point of diversion with the screen face aligned parallel to the flow of the river.
Bankline modifications can be necessary to achieve proper alignment. Screens installed in a canal can be aligned differently and are best
sited at a canal location that minimizes the straight-line bypass/return path distance. Again, canal installation is the most common.

A fully functional screen is designed to meet criteria intended to protect target organisms from being swept into and pinned against or
along the screen face (impingement). When this occurs, animals can be physically harmed or, in the case of a rotating drum screen,
introduced into the diversion works behind the screen. Active screens are designed to ensure that the approach velocity will not exceed .4
feet per second (fps). Approach velocity is calculating by dividing the maximum screened flow volume by the vertical projection of the
effective screen area at maximum submergence. For a rotating drum screen the design submergence should not be more than 85% or less
than 65% of the screen diameter. Screen design should strive to provide nearly uniform flow distribution across the screen surface.
Screens longer than 6 feet must be angled to the direction of incoming flow and have sweeping velocities (along the face of the screen)
greater than the approach velocity, and sweeping velocities should not decrease along the face of the screen. Screen face openings must
not exceed 3/32 inch in diameter, and perforated plate must be smooth to the touch with openings punched through in the direction of
approaching flow. Material used for the screen face should be corrosion resistant and sufficiently durable to maintain a smooth uniform
surface with long term use. Bypass design flow should be about 5% of the diverted amount, include an easily accessible entrance, and flow
velocity in the bypass pipe or channel should not exceed 0.2fps. Minimum design depth in a bypass pipe should be at least 40% of the pipe
diameter. Bypass entrances should be installed with independent flow control capability. The face of all screen surfaces must be placed
flush (to the extent possible) with any adjacent screen bay, pier noses, and walls to allow fish unimpeded movement parallel to the screen
face and ready access to bypass routes.

Paddlewheel screens are generally fabricated at a machine shop and delivered to the project site. Site conditions may require the
construction of a small concrete headwall that will anchor the screen and may be outfitted with flow control that to adjust hydraulic
conditions and optimize screen function. In addition, concrete training walls to conduct flow into, through, and below the screen may be
required at some sites. Paddlewheel screens are installed with an assortment of equipment used for excavation, placing material, and
delivering and removing material. A crane or boom truck may be needed to place the screen assembly. Other actions include construction
staking and signage, soil erosion and pollution control, access control and fencing, and topsoil conservation for site reclamation. Disturbed
areas are revegetated using Critical Area Planting (342). Scenario does not include additional measures needed to address channel incision,
bank stability, or factors associated with channel improvements at the bypass pipe outfall. Final contracts stipulate entities and schedules
for operation and maintenance.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (582) Open Channel,
(584) Channel Bed Stabilization, (580) Streambank and Shoreline Protection, (587) Structure for Water Control

Before Situation:
An unscreened gravity diversion removes water and fish from a small stream. The ditch under the 5 cfs diversion serves a number of
pumps and turnouts used to irrigate alfalfa and flood irrigate hay. The diversion is run from late winter into fall, although the flood irrigated
crops are shut off in mid-summer to allow growth and prepare the fields for mowing and haying. Although the diversion is owned by a nth-
generation landowner with proven, long-standing rights to the diverted water, recent fish listings under the Endangered Species Act
present liability risks in the face of a third party lawsuit. Diverted listed fish are killed in residual depressions in the irrigated meadow, and
often become entrained and killed in pumps used to drive wheel lines used to irrigate alfalfa.

After Situation:

A modular rotating drum paddlewheel screen is installed in the ditch about 100 feet downstream of the diversion dam. The screen is
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outfitted with a screw-gated 10-inch smooth HDPE pipe buried below the floodplain that connects the bypass entrance to a deep pool in
the adjacent stream. The screen is placed on an excavated bed backfilled with compacted sand and gravel, and bolted to a small reinforced
poured-in-place concrete headwall. Inspection during the first operational season following construction confirms that the screen is within
hydraulic criteria and providing adequate protection to listed fish. The screen structure is fenced from livestock, and inspected and
maintained according to contractual agreements. Resource Concerns are addressed within the context of the site.

Scenario Feature Measure: Cubic Foot per Second
Scenario Unit: Cubic Foot per Second

Scenario Typical Size: 5

Scenario Cost: $45,034.03 Scenario Cost/Unit: $9,006.81
Cost Details (by category): Price
Component Name ID Component Description Unit ($/unit) Quantity Cost
Equipment/installation
Concrete, CIP, formed 38|Steel reinforced concrete formed and cast-in-placed in Cubic $499.74 15 $7,496.10
reinforced formed structures such as walls or suspended slabs by yard
chute placement. Typical strength is 3000 to 4000 psi.
Includes materials, labor and equipment to transport, place
and finish.
Clearing and Grubbing 40|Clearing and Grubbing, includes materials, equipment and |Acre $316.37 1 $316.37
labor
Earthfill, Manually Compacted 50|Earthfill, manually compacted, includes equipment and Cubic $5.75 20 $115.00
labor yard
Hydraulic Excavator, 2 CY 932|Track mounted hydraulic excavator with bucket capacity Hour $195.84 40 $7,833.60

range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Skidsteer, 80 HP 933|Skidsteer loader with horsepower range of 60 to 90. Hour $44.33 40 $1,773.20
Equipment and power unit costs. Labor not included.

Truck, Concrete Pump 1211|Concrete pump, normally truck mounted. Use this itemin |Hour $192.58 8 $1,540.64
association with other concrete components when job
requires placement by other than normal chutes. Include
drive and setup time in quantity; therefore, do not include
mobilization. Includes equipment and operator.

Truck, dump, 12 CY 1215|Dump truck for moving bulk material. Typically capacity is |Hour $99.46 32 $3,182.72
16 ton or 12 cubic yards. Includes equipment only.

Labor

General Labor 231|Labor performed using basic tools such as power tool, Hour $24.48 60 $1,468.80
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.

Specialist Labor 235|Labor requiring a specialized skill set: Includes Hour $101.60 120 $12,192.00
Agronomists, Foresters, Biologists, etc. to provide
additional technical information during the planning and
implementation of the practice. Does not include NRCS or
TSP services.

Skilled Labor 230|Labor requiring a high level skill set: Includes carpenters, Hour $39.49 60 $2,369.40
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

Supervisor or Manager 234|Labor involving supervision or management activities. Hour $40.82 40 $1,632.80
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

Equipment Operators, Heavy 233|Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers, Hour $33.69 112 $3,773.28
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

Mobilization
Mobilization, Material, 1043|Mobilization cost of materials for special cases where the  |Dollar $1.03 2 $2.06
distance > 50 miles distance from the supplier delivery point to the job site

exceeds 50 miles. The costs for shipping by UPS or bulk
freight shipping to a location within 50 miles of the job site
have already been included in the component price.
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Mobilization
Mobilization, very small 1137|Equipment that is small enough to be transported by a pick-|Each $72.52 §72.52
equipment up truck with typical weights less than 3,500 pounds. Can

be multiple pieces of equipment if all hauled

simultaneously.
Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 $262.64
equipment 14,000 and 30,000 pounds.
Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 $1,002.90

pounds or loads requiring over width or over length
permits.
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Practice: 396 - Aquatic Organism Passage
Scenario: #18 - Rotating Drum Screen

Scenario Description:

A fish screen used at surface (gravity) diversions intended to prevent juvenile or small-bodied adult fish from entering ditches, canals,
laterals or other pathways that lead to migration dead-ends or sources of mortality. Rotating drum screens are active by design, meaning
that they are outfitted with mechanisms that automatically cycle to keep the screen free of debris that will restrict the screen area, impede
flow through the screen, and may cause the screen to fail. These screens are powered electric motors that rotate a drum covered in fine
stainless steel mesh. The drum rotates in the direction of the incoming flow, and is designed to protect fish from entrainment into the
diversion while at the same time rolling fine debris attached to the screen face into the ditch or canal below. Rotating drum screens can be
installed in the active channel along a streambank, but are most commonly built in a canal below a diversion structure. . Aquatic organisms
that encounter a screen installed in a canal are diverted back into the adjacent stream through a buried pipe.

Screens installed in the active channel are built at the point of diversion with the screen face aligned parallel to the flow of the river.
Bankline modifications can be necessary to achieve proper alignment. Screens installed in a canal can be aligned differently and are best
sited at a canal location that minimizes the straight-line bypass/return path distance. Again, canal installation is the most common.

A fully functional screen is designed to meet criteria intended to protect target organisms from being swept into and pinned against or
along the screen face (impingement). When this occurs, animals can be physically harmed or, in the case of a rotating drum screen,
introduced into the diversion works behind the screen. Active screens are designed to ensure that the approach velocity will not exceed .4
feet per second (fps). Approach velocity is calculating by dividing the maximum screened flow volume by the vertical projection of the
effective screen area at maximum submergence. For a rotating drum screen the design submergence should not be more than 85% or less
than 65% of the screen diameter. Screen design should strive to provide nearly uniform flow distribution across the screen surface.
Screens longer than 6 feet must be angled to the direction of incoming flow and have sweeping velocities (along the face of the screen)
greater than the approach velocity, and sweeping velocities should not decrease along the face of the screen. Screen face openings must
not exceed 3/32 inch in diameter, and perforated plate must be smooth to the touch with openings punched through in the direction of
approaching flow. Material used for the screen face should be corrosion resistant and sufficiently durable to maintain a smooth uniform
surface with long term use. Bypass design flow should be about 5% of the diverted amount, include an easily accessible entrance, and flow
velocity in the bypass pipe or channel should not exceed 0.2fps. Minimum design depth in a bypass pipe should be at least 40% of the pipe
diameter. Bypass entrances should be installed with independent flow control capability. The face of all screen surfaces must be placed
flush (to the extent possible) with any adjacent screen bay, pier noses, and walls to allow fish unimpeded movement parallel to the screen
face and ready access to bypass routes.

Rotating drum screens are composed of elements fabricated at a machine shop and delivered to the project site, or built onsite. They are
generally part of a reinforced, poured-in-place mass of concrete that forms a three-sided section above, around, and below the screen.
Onsite derricks or metal framework can be required above screen bays to facilitate lifting drums for maintenance and inspection of side
and bottom seals. Rotating drum screens may need to be fitted with flow control devices that to adjust hydraulic conditions and optimize
screen function. Rotating drum screens are installed with an assortment of equipment used for excavation, placing material, and delivering
and removing material. A crane or boom truck may be needed to place elements of larger screen installations, including gates, drums, and
overhead metal framework. Other actions include construction staking and signage, soil erosion and pollution control, access control and
fencing, and topsoil conservation for site reclamation. Disturbed areas are revegetated using Critical Area Planting (342). Scenario does
not include additional measures needed to address channel incision, bank stability, or factors associated with channel improvements at the
bypass pipe outfall.

RESOURCE CONCERNS: INADEQUATE HABITAT FOR FISH AND WILDLIFE —Habitat degradation

Payments for these associated practices are made separately and are covered by other typical scenarios and payment schedules. See
relevant CPS for additional information.

---Site Preparation and Reclamation associated with project footprint: (326) Clearing and Snagging, (342) Critical Area Planting, (382) Fence,
(390) Riparian Herbaceous Cover, (391) Riparian Forest Buffer, (612) Tree/Shrub Establishment

---Reach Planning/Habitat Enhancement: (395) Stream Habitat Improvement and Management,

---Structural Measures Associated with Scenario but outside of project footprint: (410) Grade Stabilization Structure, (582) Open Channel,
(584) Channel Bed Stabilization, (580) Streambank and Shoreline Protection, (587) Structure for Water Control

Before Situation:

An unscreened gravity diversion removes water and fish from a medium-sized stream. The ditch under the 75 cfs diversion serves a
number of pumps and turnouts used to irrigate alfalfa and flood irrigate hay. The diversion is run from late winter into fall, although the
flood irrigated crops are shut off in mid-summer to allow growth and prepare the fields for mowing and haying. Although the diversion is
owned by a nth-generation landowner with proven, long-standing rights to the diverted water, recent fish listings under the Endangered
Species Act present liability risks in the face of a third party lawsuit. Diverted listed fish are killed in residual depressions in the irrigated
meadow, and often become entrained and killed in pumps used to drive wheel lines used to irrigate alfalfa.
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A rotating drum screen consisting of three 8-foot wide, 4-foot diameter drums each driven by a 5hp electric motor is installed in the ditch
about 200 feet downstream of the diversion dam. The screen is outfitted with a screw-gated 20-inch smooth HDPE pipe buried below the
floodplain that connects the bypass entrance to a deep pool in the adjacent stream. The screen is placed in a concrete section extending
above, underneath and below the drum location that forms the structure holding the drums, side and bottom seals, bypass entrance, and
screen fore and afterbay. A steel I-beam structure is erected to form continuous overhead cover above the screen bays, and outfitted with
a traveling electric winch used to raise each drum for periodic maintenance and seal inspection. Inspection during the first operational
season following construction confirms that the screen is within hydraulic criteria and providing adequate protection to listed fish. The
screen structure is fenced from livestock, and inspected and maintained according to contractual agreements. Resource Concerns are
addressed within the context of the site.

Scenario Feature Measure: Cubic Foot per Second

Scenario Unit: Cubic Foot per Second

Scenario Typical Size: 75
Scenario Cost: $92,306.35

Cost Details (by category):
Component Name ID

Equipment/installation

Scenario Cost/Unit: $1,230.75

Component Description

Unit

Price
($/unit)

Quantity Cost

Hydraulic Excavator, 2 CY 932

Track mounted hydraulic excavator with bucket capacity
range of 1.5 to 2.5 CY. Equipment and power unit costs.
Labor not included.

Hour

$195.84

40

$7,833.60

Truck, dump, 12 CY 1215

Dump truck for moving bulk material. Typically capacity is
16 ton or 12 cubic yards. Includes equipment only.

Hour

$99.46

32

$3,182.72

Skidsteer, 80 HP 933

Skidsteer loader with horsepower range of 60 to 90.
Equipment and power unit costs. Labor not included.

Hour

$44.33

40

$1,773.20

o

Earthfill, Manually Compacted 5

Earthfill, manually compacted, includes equipment and
labor

Cubic
yard

$5.75

50

$287.50

Clearing and Grubbing 40

Clearing and Grubbing, includes materials, equipment and
labor

Acre

$316.37

$316.37

Concrete, CIP, formed 38
reinforced

Steel reinforced concrete formed and cast-in-placed in
formed structures such as walls or suspended slabs by
chute placement. Typical strength is 3000 to 4000 psi.
Includes materials, labor and equipment to transport, place
and finish.

Cubic
yard

$499.74

100

$49,974.00

Truck, Concrete Pump 1211

Labor

Concrete pump, normally truck mounted. Use this item in
association with other concrete components when job
requires placement by other than normal chutes. Include
drive and setup time in quantity; therefore, do not include
mobilization. Includes equipment and operator.

Hour

$192.58

32

$6,162.56

Skilled Labor 230

Labor requiring a high level skill set: Includes carpenters,
welders, electricians, conservation professionals involved
with data collection, monitoring, and or record keeping, etc.

Hour

$39.49

60

$2,369.40

General Labor 231

Labor performed using basic tools such as power tool,
shovels, and other tools that do not require extensive
training. Ex. pipe layer, herder, concrete placement,
materials spreader, flagger, etc.

Hour

$24.48

60

$1,468.80

Equipment Operators, Heavy 233

Includes: Cranes, Hydraulic Excavators >=50 HP, Dozers,
Paving Machines, Rock Trenchers, Trenchers >=12", Dump
Trucks, Ag Equipment >=150 HP, Scrapers, Water Wagons.

Hour

$33.69

112

$3,773.28

Supervisor or Manager 234

Labor involving supervision or management activities.
Includes crew supervisors, foremen and farm/ranch
managers time required for adopting new technology, etc.

Hour

$40.82

40

$1,632.80

Specialist Labor 235

Labor requiring a specialized skill set: Includes
Agronomists, Foresters, Biologists, etc. to provide
additional technical information during the planning and
implementation of the practice. Does not include NRCS or
TSP services.
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Mobilization
Mobilization, large equipment | 1140|Equipment >150HP or typical weights greater than 30,000 |Each $501.45 $1,002.90
pounds or loads requiring over width or over length
permits.
Mobilization, Material, 1043|Mobilization cost of materials for special cases where the  |Dollar $1.03 $2.06
distance > 50 miles distance from the supplier delivery point to the job site
exceeds 50 miles. The costs for shipping by UPS or bulk
freight shipping to a location within 50 miles of the job site
have already been included in the component price.
Mobilization, very small 1137\Equipment that is small enough to be transported by a pick- |Each $72.52 $72.52
equipment up truck with typical weights less than 3,500 pounds. Can
be multiple pieces of equipment if all hauled
simultaneously.
Mobilization, medium 1139|Equipment with 70-150 HP or typical weights between Each $262.64 $262.64

equipment

14,000 and 30,000 pounds.
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